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a An earlier version of this paper is available as European University Institute (EUI) Working Paper No MWP 
2007/26, and has been presented at workshops at the EUI in Florence, the University of Twente, and the 
Berlin Institute of Technology. I thank Rikard Stankiewicz, Elizabeth Garnsey, Stefan Kuhlmann, Arie Rip, 
and Luis Neven for valuable comments and suggestions.  3 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                                            
1 For an early formal distinction between market demand and user needs see Teubal (1979). In support 
of Mowery and Rosenberg’s argumentation, Teubal also found that need determination, i.e. the 
increasingly specific definition of user needs in terms of product class, performance dimensions, and 
features, is a process contingent on supply side factors.  
2 In fact, Lundvalls concept of an organized market is an antecedent to later, more systematic works on 
innovation networks that facilitate interdependent relationships between actors in the innovation 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                                            
3 Von Hippel and Tyre also established that, once it is understood that producing a good is using the 
production process, the boundaries between doing and using become blurred. Thus, producers that 
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                                            
4 Von Hippel (2005) presents a book-length overview of these studies; a concise introduction is to be 
found in von Hippel (2006).  
5 In principle, user innovations are relevant for both industrial and consumer goods. However, studies of 
user innovations of consumer goods have thus far been restricted to (extreme) sports equipment, 
software, and juvenile products (see Franke and Shah, 2003; Lüthje, 2004; Shah and Tripsas, 2007). While 
these are highly specific areas of technology, the relevance of the user innovation concept for the 
development of mass consumer goods such as white goods, consumer electronics, etc. remains an 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                                            
6 See Allen (1983), von Hippel (1987), Harhoff et al. (2003) and von Hippel and von Krogh (2006) for a 
detailed discussion of the incentives for the most common mechanisms of information sharing – informal 
trading and free revealing.  
7 See Baldwin et al. (2006) for a formal model.  
8 Slaughter (1993) looked into a range of construction projects employing stressed-skin panels, provided 
a broad definition of innovation as “anything new actually used in a project” (ibid.: 85), and identified 













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                                            
9 In open source software development this intricate balance seems to be represented by the decision 
to include a particular innovation into the “official version” of the software. The subject is one of striking 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                                            
10 And it has to be emphasized, of course, that the user innovation model has not been proposed to 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                                            
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                                            
12 In particular, this implies that prototypes often combine knowledge from sources that transcend the 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                                            
13 This particular tradition of studying consumption is marked by a number of seminal works: Veblen 
(1925), Douglas and Isherwood (1980), Baudrillard (1981), Bourdieu (1984), Miller (1987), McCracken 
(1988), among others.  
14 While this framework has undergone slight modifications over time, it has persisted to be, in different 
shadings, the main framework for empirical studies of domestication (Haddon, 2006).  
15 Note that in fact domestication research has originally concerned itself with the household and its 
individual members. While this bias is reflected in many empirical studies, it is in no way a necessity. 
Indeed, many contexts can be conceived of as domestic spheres (Silverstone and Haddon, 1996), and 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































                                                            
16 Note that for instance the French word consommer does mean both, to consume and to 
consummate. This double meaning is particular present in the work of Baudrillard (cf. Silverstone, 1994). 
17 In fact, this is the first attempt to integrate results from management studies of user innovations with 
insights from Science and Technology Studies (STS) on an equal basis. There are other recent attempts 
to reconcile von Hippel’s work with STS, yet these attempts have a clear emphasis on the STS 
perspective and pay relatively little attention to von Hippel’s underlying conceptual assumptions (cf. 
Oost et al., 2008; Oudshoorn and Pinch, 2008).  19 
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p
e
s
o
f
i
n
n
o
v
a
t
i
o
n
d
e
s
c
r
i
b
e
d
b
y
t
h
e
f
u
n
c
t
i
o
n
a
l
s
o
u
r
c
e
s
o
f
i
n
n
o
v
a
t
i
o
n
.
I
n
p
a
r
t
i
c
u
l
a
r
,
w
h
e
n
u
s
e
r
s
a
r
e
n
o
t
t
h
e
s
o
u
r
c
e
o
f
i
n
n
o
v
a
t
i
o
n
,
t
h
e
c
o
n
s
t
r
u
c
t
i
o
n
o
f
u
s
e
k
n
o
w
l
e
d
g
e
b
e
c
o
m
e
s
c
r
u
c
i
a
l
f
o
r
t
h
e
m
i
c
r
o
-
d
y
n
a
m
i
c
s
o
f
c
o
m
b
i
n
i
n
g
u
s
e
a
n
d
d
e
s
i
g
n
.
W
h
e
n
u
s
e
r
s
a
r
e
n
o
t
s
u
f
f
i
c
i
e
n
t
l
y
k
n
o
w
l
e
d
g
e
a
b
l
e
t
o
r
e
a
l
i
z
e
s
u
c
h
a
c
o
m
b
i
n
a
t
i
o
n
t
h
e
m
s
e
l
v
e
s
,
r
e
a
l
w
o
r
l
d
e
x
p
e
r
i
e
n
c
e
w
i
t
h
t
h
e
u
s
e
e
n
v
i
r
o
n
m
e
n
t
i
s
r
e
g
u
l
a
r
l
y
n
o
t
a
v
a
i
l
a
b
l
e
.
T
h
i
s
d
o
e
s
,
h
o
w
e
v
e
r
,
n
o
t
i
m
p
l
y
t
h
a
t
u
s
e
k
n
o
w
l
e
d
g
e
d
o
e
s
n
o
t
b
e
c
o
m
e
p
a
r
t
o
f
a
n
i
n
n
o
v
a
t
i
o
n
.
R
a
t
h
e
r
,
s
u
c
h
k
n
o
w
l
e
d
g
e
i
s
t
h
e
n
l
i
k
e
l
y
t
o
b
e
b
a
s
e
d
o
n
i
m
p
l
i
c
i
t
o
r
m
e
d
i
a
t
e
d
r
e
p
r
e
s
e
n
t
a
t
i
o
n
o
f
t
h
e
f
u
t
u
r
e
u
s
e
e
n
v
i
r
o
n
m
e
n
t
.
2
.
U
s
e
k
n
o
w
l
e
d
g
e
h
a
s
a
s
y
m
b
o
l
i
c
d
i
m
e
n
s
i
o
n
.
T
h
u
s
,
d
u
r
i
n
g
t
h
e
d
i
f
f
u
s
i
o
n
p
h
a
s
e
o
f
a
n
i
n
n
o
v
a
t
i
o
n
,
u
s
e
r
s
n
o
t
o
n
l
y
l
e
a
r
n
h
o
w
t
o
h
a
n
d
l
e
(
b
e
t
t
e
r
)
t
h
e
n
e
w
p
r
o
d
u
c
t
,
b
u
t
t
h
e
y
d
e
f
i
n
e
a
n
d
n
e
g
o
t
i
a
t
e
u
s
e
a
n
d
c
r
i
t
e
r
i
a
t
o
e
v
a
l
u
a
t
e
u
s
e
.
“
D
o
u
b
l
e
l
o
o
p
l
e
a
r
n
i
n
g
”
(
H
o
o
g
m
a
a
n
d
S
c
h
o
t
,
2
0
0
1
)
i
s
t
h
u
s
a
c
r
u
c
i
a
l
p
a
r
t
o
f
t
h
e
i
n
n
o
v
a
t
i
o
n
p
r
o
c
e
s
s
,
w
h
e
r
e
u
s
e
r
s
d
e
v
e
l
o
p
r
e
q
u
i
r
e
m
e
n
t
s
a
n
d
s
y
m
b
o
l
i
c
s
i
g
n
i
f
i
c
a
n
c
e
c
o
l
l
e
c
t
i
v
e
l
y
a
l
o
n
g
w
i
t
h
t
h
e
(
e
v
o
l
v
i
n
g
)
t
e
c
h
n
o
l
o
g
y
.
T
h
e
c
o
n
s
t
r
u
c
t
i
o
n
o
f
u
s
e
k
n
o
w
l
e
d
g
e
i
s
t
h
u
s
a
n
o
n
g
o
i
n
g
p
r
o
c
e
s
s
,
a
n
d
t
h
e
p
a
r
t
i
c
i
p
a
t
i
n
g
a
c
t
o
r
s
c
h
a
n
g
e
d
u
r
i
n
g
d
i
f
f
e
r
e
n
t
p
h
a
s
e
s
o
f
t
h
e
i
n
n
o
v
a
t
i
o
n
p
r
o
c
e
s
s
.
T
h
e
s
e
c
h
a
n
g
e
s
h
a
v
e
t
o
b
e
t
r
a
c
e
d
i
n
o
r
d
e
r
t
o
u
n
d
e
r
s
t
a
n
d
t
h
e
f
e
e
d
b
a
c
k
s
t
h
a
t
e
x
i
s
t
b
e
t
w
e
e
n
t
h
e
r
e
d
e
f
i
n
i
t
i
o
n
s
o
f
a
n
a
r
t
i
f
a
c
t
i
n
u
s
e
,
i
t
s
o
c
c
a
s
i
o
n
a
l
m
o
d
i
f
i
c
a
t
i
o
n
s
i
n
u
s
e
,
a
n
d
t
h
e
d
y
n
a
m
i
c
s
o
f
t
h
e
u
n
d
e
r
l
y
i
n
g
k
n
o
w
l
e
d
g
e
b
a
s
e
s
o
f
i
n
d
u
s
t
r
i
e
s
.
3
.
I
n
n
o
v
a
t
i
o
n
p
r
o
c
e
s
s
e
s
a
r
e
d
i
s
t
r
i
b
u
t
e
d
i
n
a
s
p
e
c
i
f
i
c
s
e
n
s
e
:
t
h
e
s
e
a
r
c
h
f
o
r
k
n
o
w
l
e
d
g
e
c
u
t
s
a
c
r
o
s
s
t
h
e
s
i
t
e
s
o
f
p
r
o
d
u
c
t
i
o
n
a
n
d
u
s
e
o
f
a
t
e
c
h
n
o
l
o
g
y
.
W
h
i
l
e
t
h
i
s
h
a
s
a
l
r
e
a
d
y
b
e
e
n
a
c
k
n
o
w
l
e
d
g
e
d
w
i
t
h
t
h
e
c
o
n
c
e
p
t
o
f
u
s
e
r
-
p
r
o
d
u
c
e
r
i
n
t
e
r
a
c
t
i
o
n
s
,
t
h
i
s
n
o
t
i
o
n
h
a
s
n
o
t
f
u
l
l
y
a
d
d
r
e
s
s
e
d
t
h
e
m
a
n
y
f
o
r
m
s
t
h
e
s
e
i
n
t
e
r
a
c
t
i
o
n
s
c
a
n
t
a
k
e
.
U
s
e
r
-
p
r
o
d
u
c
e
r
i
n
t
e
r
a
c
t
i
o
n
s
a
r
e
i
n
d
e
e
d
t
h
e
m
a
i
n
v
e
s
s
e
l
o
f
c
u
m
u
l
a
t
i
v
e
l
e
a
r
n
i
n
g
a
b
o
u
t
a
t
e
c
h
n
o
l
o
g
y
,
b
u
t
t
h
e
y
a
r
e
s
o
c
i
a
l
l
y
r
i
c
h
a
n
d
d
i
s
t
r
i
b
u
t
e
d
p
r
o
c
e
s
s
e
s
w
h
e
r
e
s
o
m
e
t
i
m
e
s
u
s
e
r
s
o
r
p
r
o
d
u
c
e
r
s
m
a
y
b
e
r
e
p
r
e
s
e
n
t
e
d
b
y
o
t
h
e
r
s
,
o
r
e
v
e
n
c
o
m
p
l
e
t
e
l
y
b
e
a
b
s
e
n
t
.
T
h
i
s
t
r
a
n
s
c
e
n
d
s
a
l
o
c
a
l
l
y
b
o
u
n
d
e
d
n
o
t
i
o
n
o
f
u
s
e
r
-
p
r
o
d
u
c
e
r
r
e
l
a
t
i
o
n
s
h
i
p
s
,
a
n
d
p
o
i
n
t
s
a
t
t
h
e
g
l
o
b
a
l
a
n
d
e
v
o
l
v
i
n
g
s
t
r
u
c
t
u
r
e
o
f
s
u
c
h
r
e
l
a
t
i
o
n
s
i
n
t
e
c
h
n
o
l
o
g
i
c
a
l
d
o
m
a
i
n
s
.
T
h
i
s
h
a
s
t
o
b
e
u
n
d
e
r
s
t
o
o
d
b
e
t
t
e
r
:
4
.
L
e
a
r
n
i
n
g
-
b
y
-
u
s
i
n
g
a
s
a
l
o
c
a
l
p
h
e
n
o
m
e
n
o
n
c
a
n
t
a
k
e
m
a
n
y
i
n
s
t
i
t
u
t
i
o
n
a
l
f
o
r
m
s
t
h
a
t
d
i
f
f
e
r
w
i
t
h
r
e
g
a
r
d
t
o
t
h
e
a
c
t
o
r
s
p
a
r
t
i
c
i
p
a
t
i
n
g
i
n
i
t
,
t
h
e
s
o
u
r
c
e
s
o
f
u
s
e
a
n
d
s
o
l
u
t
i
o
n
k
n
o
w
l
e
d
g
e
t
h
e
s
e20 
a
c
t
o
r
s
t
u
r
n
t
o
,
a
n
d
t
h
e
k
i
n
d
o
f
l
e
a
r
n
i
n
g
t
h
a
t
t
a
k
e
s
p
l
a
c
e
.
A
v
a
i
l
a
b
l
e
k
n
o
w
l
e
d
g
e
a
b
o
u
t
t
h
e
s
e
i
n
s
t
i
t
u
t
i
o
n
a
l
f
o
r
m
s
a
n
d
t
h
e
i
n
t
e
r
a
c
t
i
o
n
s
a
n
d
a
c
t
i
o
n
s
w
i
t
h
i
n
t
h
e
m
h
a
s
t
o
b
e
i
n
t
e
g
r
a
t
e
d
b
e
t
t
e
r
.
I
n
p
a
r
t
i
c
u
l
a
r
,
t
h
e
d
i
s
c
u
s
s
i
o
n
i
n
t
h
i
s
p
a
p
e
r
s
u
g
g
e
s
t
s
i
n
v
e
s
t
i
g
a
t
i
n
g
m
o
r
e
c
l
o
s
e
l
y
t
h
e
e
m
b
o
d
i
m
e
n
t
o
f
k
n
o
w
l
e
d
g
e
a
b
o
u
t
t
h
e
u
s
e
e
n
v
i
r
o
n
m
e
n
t
i
n
t
e
c
h
n
i
c
a
l
o
b
j
e
c
t
s
.
T
h
i
s
h
a
s
a
l
o
c
a
l
c
o
m
p
o
n
e
n
t
–
t
o
e
x
p
l
o
r
e
h
o
w
i
n
n
o
v
a
t
o
r
s
,
b
e
t
h
a
t
u
s
e
r
s
o
r
m
a
n
u
f
a
c
t
u
r
e
r
s
,
m
a
k
e
s
e
n
s
e
o
u
t
o
f
t
h
e
f
u
n
c
t
i
o
n
a
l
a
n
d
s
y
m
b
o
l
i
c
v
a
l
u
e
s
o
f
t
e
c
h
n
i
c
a
l
o
b
j
e
c
t
s
.
5
.
T
h
e
n
o
t
i
o
n
o
f
i
n
t
e
r
a
c
t
i
v
e
l
e
a
r
n
i
n
g
d
e
s
c
r
i
b
e
s
t
h
e
l
i
n
k
b
e
t
w
e
e
n
t
h
e
m
i
c
r
o
-
p
r
o
c
e
s
s
e
s
o
f
c
o
m
b
i
n
i
n
g
u
s
e
a
n
d
d
e
s
i
g
n
a
n
d
t
h
e
e
v
o
l
u
t
i
o
n
o
f
a
t
e
c
h
n
i
c
a
l
k
n
o
w
l
e
d
g
e
b
a
s
e
.
I
n
d
u
s
t
r
i
a
l
d
y
n
a
m
i
c
s
c
o
m
p
r
i
s
e
g
l
o
b
a
l
k
n
o
w
l
e
d
g
e
f
l
o
w
s
,
a
n
d
t
h
e
s
e
i
n
c
o
r
p
o
r
a
t
e
,
e
x
p
l
i
c
i
t
l
y
o
r
i
m
p
l
i
c
i
t
l
y
,
a
s
s
u
m
p
t
i
o
n
s
a
b
o
u
t
d
e
m
a
n
d
,
u
s
e
a
n
d
c
o
n
s
u
m
p
t
i
o
n
.
T
h
e
s
e
a
s
s
u
m
p
t
i
o
n
s
a
r
e
i
n
i
t
i
a
l
l
y
p
r
o
d
u
c
e
d
l
o
c
a
l
l
y
,
b
u
t
t
h
e
n
n
e
g
o
t
i
a
t
e
d
a
n
d
d
i
f
f
u
s
e
d
w
i
t
h
i
n
i
n
d
u
s
t
r
i
e
s
(
a
n
d
b
e
y
o
n
d
)
.
D
o
m
e
s
t
i
c
a
t
i
o
n
r
e
s
e
a
r
c
h
h
a
s
m
o
s
t
c
l
e
a
r
l
y
a
d
d
r
e
s
s
e
d
t
h
i
s
i
s
s
u
e
f
o
r
d
i
s
e
m
b
o
d
i
e
d
f
o
r
m
s
o
f
l
e
a
r
n
i
n
g
,
y
e
t
f
a
i
l
e
d
t
o
s
p
e
c
i
f
y
l
i
n
k
s
w
i
t
h
i
n
d
u
s
t
r
i
a
l
i
n
n
o
v
a
t
i
o
n
.
T
h
e
p
r
o
p
o
s
i
t
i
o
n
m
a
d
e
h
e
r
e
i
s
t
h
a
t
t
h
e
n
a
t
u
r
e
o
f
t
h
e
u
s
e
r
-
p
r
o
d
u
c
e
r
i
n
t
e
r
a
c
t
i
o
n
s
c
h
a
n
g
e
s
w
i
t
h
t
h
e
d
e
v
e
l
o
p
m
e
n
t
o
f
i
n
d
u
s
t
r
i
e
s
.
I
n
t
h
i
s
s
e
n
s
e
,
a
n
i
m
p
o
r
t
a
n
t
t
o
p
i
c
f
o
r
f
u
r
t
h
e
r
r
e
s
e
a
r
c
h
i
s
t
h
e
e
v
o
l
u
t
i
o
n
o
f
t
h
e
i
n
s
t
i
t
u
t
i
o
n
a
l
f
o
r
m
s
o
f
u
s
e
r
-
p
r
o
d
u
c
e
r
i
n
t
e
r
a
c
t
i
o
n
s
a
s
a
p
a
r
t
o
f
i
n
d
u
s
t
r
i
a
l
d
y
n
a
m
i
c
s
.
A
s
p
e
c
i
f
i
c
a
t
i
o
n
o
f
i
n
t
e
r
a
c
t
i
v
e
l
e
a
r
n
i
n
g
,
t
h
e
r
e
f
o
r
e
,
h
a
s
t
o
s
h
e
d
l
i
g
h
t
o
n
d
i
f
f
e
r
e
n
t
f
o
r
m
s
o
f
l
o
c
a
l
l
e
a
r
n
i
n
g
,
a
n
d
t
h
e
m
e
c
h
a
n
i
s
m
s
t
h
a
t
a
c
c
o
u
n
t
f
o
r
t
h
e
s
t
a
b
i
l
i
z
a
t
i
o
n
a
n
d
a
c
c
u
m
u
l
a
t
i
o
n
o
f
t
h
e
k
n
o
w
l
e
d
g
e
t
h
u
s
c
r
e
a
t
e
d
.
6
.
T
h
e
s
u
c
c
e
s
s
o
f
i
n
n
o
v
a
t
i
o
n
p
r
o
c
e
s
s
e
s
d
e
p
e
n
d
s
o
n
t
h
e
a
l
i
g
n
m
e
n
t
b
e
t
w
e
e
n
u
s
e
a
n
d
s
o
l
u
t
i
o
n
k
n
o
w
l
e
d
g
e
.
H
e
n
c
e
,
t
e
c
h
n
o
l
o
g
i
c
a
l
d
y
n
a
m
i
c
s
c
o
m
p
r
i
s
e
t
h
e
d
e
v
e
l
o
p
m
e
n
t
o
f
l
i
n
k
s
n
o
t
o
n
l
y
w
i
t
h
u
s
e
r
s
b
u
t
w
i
t
h
f
u
l
l
b
l
o
w
n
f
u
t
u
r
e
o
r
c
u
r
r
e
n
t
u
s
e
e
n
v
i
r
o
n
m
e
n
t
s
t
h
a
t
a
r
e
l
o
a
d
e
d
w
i
t
h
f
u
n
c
t
i
o
n
a
l
a
n
d
s
y
m
b
o
l
i
c
v
a
l
u
e
.
O
n
t
h
i
s
n
o
t
e
,
i
n
n
o
v
a
t
i
o
n
i
n
d
e
e
d
i
s
a
c
o
-
e
v
o
l
u
t
i
o
n
a
r
y
p
r
o
c
e
s
s
w
h
e
r
e
a
c
o
m
p
l
e
x
u
n
d
e
r
s
t
a
n
d
i
n
g
o
f
u
s
e
e
v
o
l
v
e
s
t
o
g
e
t
h
e
r
w
i
t
h
t
h
e
t
e
c
h
n
o
l
o
g
y
.
U
s
e
,
i
n
t
h
i
s
p
e
r
s
p
e
c
t
i
v
e
,
i
s
t
h
u
s
n
o
t
j
u
s
t
o
u
t
t
h
e
r
e
,
w
i
t
h
u
s
e
r
n
e
e
d
s
t
o
b
e
e
l
i
c
i
t
e
d
,
b
u
t
i
t
i
s
a
c
t
i
v
e
l
y
c
r
e
a
t
e
d
a
n
d
s
t
r
u
c
t
u
r
e
d
i
n
t
h
e
i
n
t
e
r
a
c
t
i
o
n
s
o
f
s
p
e
c
i
f
i
c
c
o
n
s
t
e
l
l
a
t
i
o
n
s
o
f
m
a
n
u
f
a
c
t
u
r
e
r
s
,
u
s
e
r
s
a
n
d
m
e
d
i
a
t
o
r
s
.
A
t
h
e
o
r
y
t
h
a
t
l
i
n
k
s
u
s
e
a
n
d
c
o
n
s
u
m
p
t
i
o
n
t
o
i
n
d
u
s
t
r
i
a
l
d
y
n
a
m
i
c
s
h
a
s
t
o
c
o
v
e
r
t
h
e
s
e
l
i
n
k
s
.
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